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Abstract 
Felsic volcanics constitute a primary source of uranium for forming an economic deposit.  All over the world, volcanic 
rocks have not received due attention they deserve in uranium exploration. The volcanogenic deposits have been grouped 
with “other deposits”, as they constitute a meager <0.5% of world uranium resources. Exploration inputs in the western 
world have identified a number of uranium deposits associated with volcanic rocks. The uranium resources contributed by 
volcanic type deposits all over the world stand at 3, 62,000 te U3O8 (IAEA 2008  Compilation). The significance of acid 
volcanic rocks as a potential uranium source lies in the readily leachable form of their uranium content. A detailed  study 
carried out in Australia to understand the spatial and temporal relationsh ip between the uranium deposits and the 
unmineralized, uranium enriched rocks from across the continent clearly indicated the role of the acidic volcanics as a 
potential provenance. Among the acid volcanics, rhyolites form an ideal source followed by welde d tuffs, ignimbrites, etc. 
The alkali or topaz rhyolite is ideal for its enrichment in many lithophile elements including uranium, which are amenable 
to subsequent leaching by meteoric water.  
    In India the uranium exploration activities in the early 50s till the 90s were mainly confined to the Singhbhum Shear 
Zones, the Himalayas,Meghalaya plateau, parts of Central India and the geological environs of the Dharwar Craton.  The 
granitic rocks, especially the peraluminous biotite – granite was always considered as a potential source for uranium and the 
geological environs closer to these granites always remained the first order targets. A number of small to medium size 
uranium deposits   have been identified in Singhbhum Shear Zone, parts of Cuddappah, Bhima Basins and in Meghalaya.  
Now since the significance of the volcanic rocks, especially the felsic volcanics as a potential source of uranium has been 
clearly understood, it is imperative to reorient our exploration strategy to tap the potential of these volcanic rocks. The 
Malani Magmatic Province (MMP) in the northwestern part is the largest suite of an -orogenic acid volcanics in India 
occupying an area of 50000 sqkm. The Proterozoic Basins of India are replete with volcanic activity, mainly acid 
volcanism. In the southern and Central India, Dharwar and parts of Central Indian Craton also witnessed significant acidic 
igneous activities. The Cuddapah and   the Vindhyan Basins have also recorded extensive acidic volcanic activity in the 
Papaghni, Chitrvati, Nallamalai Groups and Semri and Kaimur Groups respectively. In view of this the Proterozoic Basins 
mentioned above and the geological environs adjacent to the MMP deserve a re -look to have a proper assessment of their 
uranium potential, using integrated exploration inputs.  
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1. Introduction 
    Any exploration effort warrants a thorough understanding of the formation of the mineral deposit to be explored. Like  
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any mineral deposit, uranium also undergoes the process of selective tran sport and deposition reconcentration over a 
considerable geological time to form an economic deposit.  The concept of ‘STD’, viz. Source, Transport and Deposition, 
controls the formation of a uranium deposit. Uranium mineral indications are known to occur almost everywhere. 
Nevertheless, the significantly large uranium reserves occur only in a few well defined areas across the world.  The major 
uranium provinces include the Athabasca Basin, Canada, Northern Territory, Australia, Kazhkstan, Mongolia, U.S.A. and 
Niger.  Limited number of uranium provinces would imply that uranium ore deposits are confined to areas of the earth’s 
crust which are enriched in uranium.  However, a detailed analysis of data generated   from the known uranium deposits has 
negated this concept.  Now, it has been well established that the presence of an enriched source is not a prerequisite for 
formation of an economic uranium deposit. Experimental data clearly indicates that a provenance with average uranium 
concentration can supply substantial uranium for formation of an economic deposit, provided the uranium available was 
labile. 
 
2. Source of uranium, world examples  
 
    Observations of the behaviour of uranium and thorium during the formation of igneous rocks indicate higher 
concentrations in the youngest and most felsic and silicic members.  Granitic rocks contain higher uranium than the crustal 
average, thereby making them a potential source.  Volcanic rocks, especially the felsic variety are often found to be richer in 
uranium and thorium than their plutonic equivalents , with earlier eruptions showing highest concentrations. Uranium in 
volcanic rocks is bound in the matrix making them easily separable, which is a prerequisite in the uranium ore forming 
process.  The felsic volcanic rocks, viz. rhyolite, rhyodacite and dacite have uranium contents higher than the crustal age, 
due to magmatic segregation.  Klepper and Wyand (1956) cite a study showing that the volcanic rocks are often 1.5 to 2 
times higher in uranium content than their intrusive equivalents.  In the volcanic rocks, uranium occurs  
 as uraniferous accessory mineral (e.g. zircon, sphene, apatite)  
  in secondary oxide of iron manganese (or) titanium  
  in volcanic glass and  
  at mineral grain boundaries, crystal defects  
  cleavages [1].   
    In rhyolites, the largest share of whole rock uranium is often contained in volcanic glass, which is readily removed by 
glass – water interactions.  Such rhyolitic rocks can be a  good source of uranium for secondary uranium mineraliza tion, 
which can occur along fractures, bedding planes, porous and permeable zones, organic rich units either within the volcanics 
(or) in adjoining rock units.  Uranium can also be released from volcanic glass shards, by solution activity [2] .  All over the 
world volcanic rocks did not receive due attention they deserve in uranium exploration scenario.  In fact, the volcanogenic 
deposits have been grouped with “other deposits” as they constitute a meager <0.5% of world uranium resources, inspite of 
the discovery of the giant Streltsovka Caldera, in Russian Federation as early as 1963. Streltsovka  uranium deposit of late 
Jurassic age represents the largest uranium field associated with volcanism, containing 2,80,000 te uranium [3] distributed 
in 20 deposits.  This giant uranium field forms the largest uranium resource of Russia with the  uranium mineralization 
continuing up to a depth of 2400 m as revealed by the subsurface data.  The host rhyolite are homogenous containing rare 
phenocrysts, with 85 to 90% matrix dominated which is a recrystallized glass composed of small quartz and feldspar 
crystals embedded in a phyllic matrix.  The rhyolites show very high and variable SiO2 contents (73 – 79% wt %) and low 
FeO, CaO, MgO and TiO2 contents indicating their high degree of fractionation. Felsic volcanic rocks (particularly rhyolitic 
glassy phase) in Streltslovka are considered the most favourable source for uranium and also molybdenum[4]. Similar 
uranium deposits associated with volcanism are known in other part s of the world like Dornod complex in Mongolia, which 
belongs to the same volcanic province as Streltsovka, Ben Lomond in Australia, Marysvale and Thomas range in the United 
States, Sierra Pena Blanca in Mexico and uranium deposits from Xiangshan volcanic Complex in China.  However, all these 
uranium deposits are much smaller in size and content than Streltsovka. While  documenting the reasons for Australia’s 
huge uranium resources, several authors [5] have observed that all uranium deposits exhibit clear s patial relationship with 
uranium enriched bedrocks, which include granitic and felsic volcanic rocks. The largest uranium deposit in the world, the 
giant Olympic dam deposit is considered to be volcanogenic. Considering the staggering quantity of  copper, gold and 
associated uranium this deposit hosts, contribution from volcanic source appears  plausible.  Mass balance calculations 
based on innumerable experimental studies carried out on  Streltsovka  indicate that the acid volcanic rocks especially 
rhyolites with average uranium content can contribute significant quantities of uranium, for formation of economic uranium 
deposit. Among the acid volcanics, the topaz rhyolites  are found  enriched in lithophile (fluorophile) elements (Li, Rb, Cs,  
U, Th, Nb, Ta, Sn, W, Be, etc.), which  leads to the term rare metal rhyolites. These topaz rhyolites  represent a special class 
of  high silica rhyolites with a typical geochemical assemblage, which suggest their parentage as the  extrusive equivalents 
of anorogenic or residual (A- or R-type) granites [6].The uranium present in these variety of rhyolites  is easily amenable to 
leaching by meteoric water, making them a viable source for formation of secondary uranium  mineralization.  
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3. Indian scenario 
    Uranium exploration in India was initiated in the year 1949 with the setting up of Raw Minerals Division, under the 
umbrella of Department of Atomic Energy, which was assigned the job of locating atomic minera l resources in India to 
meet the requirement of India’s nuclear power programme. Uranium mineralization in India was first discovered at 
Jadugoda in the present Jharkhand state during April 1951 and subsequently other occurrences like Bhatin, Narwapahar, 
Turumdih were located, thus establishing the Singbhum Shear Zone (SSZ) a  potential uranium province. Subsequent 
discoveries of uranium mineralization in Umra-Udaisagar, Rajasthan in 1957 and Kullu Himalayas in  Himachal Pradesh in 
1961 encouraged AMD to explore areas of Rajasthan and the Main Central Thrust of the lesser himalayan belt for potential 
uranium deposits. During the initial period, when the uranium geology and geochemistry were not fully understood, 
uranium exploration was mainly confined to locating syngenetic/ epigenetic mineralization in granite,  pegmatite, gneisses, 
migmatites, aplites and among sedimentary rocks, black shale, carbonaceous clay, lignite and phosphatic nodules. 
Gradually drawing  analogy from  Witwatersrand in South Africa and Wyoming basin, USA, the quartz pebble 
conglomerate type   and sandstone hosted  uranium deposits were targeted. In all these type of uranium mineralization, it 
was felt that the granite, in view of its higher uranium content was considered to be the  prime source for uranium, which 
due to lateral geological processes got enriched to economic concentrations in the above mentioned host rocks. The typical 
uraniferous granite is a two mica, per aluminous, high potassic  granite, with zircon, sphene and tourmaline. In India, most 
of the archaean, lower-middle Proterozoic granites viz, the Singhbhum Granite, Bundelkhand Granite, Mehboobnagar 
Granite, Peninsular gneiss, Chotanagpur granite gneiss etc are hot granites, having more than normal abundance level of 
uranium, capable of forming potential provenance. The geological domains floored/ enveloped by these granites were the 
first order targets for locating uranium mineralization.  Most of the uranium deposits established in India so far is of 
medium to low grade, far below the world average.  The lean uranium grades of the Indian deposits perhaps may have a 
bearing to their source rock, in terms of uranium content, distribution, mineralogy and leachability, being granite and 
granite gneiss. The volcanic counterpart of the granite namely the rhyolite, which is chemically similar to the granite 
differing only texturally, can also form a potential uranium donor. Apart from rhyolites, intra-basinal acid volcanic detritus 
especially tuffs, dacities and ignimbrites with much more labile uranium content than acidic igneous rocks  also form better 
source for uranium. In India, acid volcanic rocks are prevalent in all major geological domains, both in the peninsular and 
extra peninsular areas. Most prominent among them include the Malani Magmatic Province(MMP) of western India, Felsic 
volcanism associated with Dharwar craton, Dongarhgarh volcano-sedimentary sequence in the Central Indian  craton and 
felsic volcanic rocks underlying the neo-proterozoic Shillong group and Mahadeks in the northeast. Due to their 
significance as a potential uranium source, the  felsic volcanic rocks of the MMP in Western India, Dharwar craton in 
Southern India and  Dongarhgarh craton in Central India will be dealt in detail. 
3.1. Western India 
    Malani volcanism represents the largest single felsic volcanic event to have occurred in India,   and the third largest acid 
volcanism in the world, spread over an area of 55000 sq km of the Aravalli craton. The Malani Magmatic Province (MMP) 
[7] consists of per alkaline, per aluminous granite-acid volcanic association, with minor basic volcanics and dykes, forming  
linear hills, rings and hammocks covering Rajasthan and Haryana regions of northwestern India. Malani magmatism has 
been divided into three phases, based on field evidences. The first phase comprising bimodal volcanism, with initial basic 
lava flows followed by rhyolites, ignimbrites and ultrapotassic rhyolites. The second phase characterized by voluminous 
outpouring of  per alkaline and per aluminous rhyolite, basalt, dacite and trachyte covering the first phase [8] while the 
third phase involved the intrusion of basic and felsic dykes along the rift margin. The dominant felsic volcanic rocks are 
rhyolites and rhyodacites occupying an area of 31000sq km. The other rock types associated with rhyolite are trachytes, 
dacites, pitchstone, welded tuff, vitric, lithic and crystal ash, ignimbrite, obsidian , pyroclastic slates, agglomerate, volcanic 
breccia and volcanic conglomerates. Majority of the acid volcanics are high potassic and a few are calcalkaline or low 
potassic in composition.These rocks are enriched in Y, Nd, Zr, Hf, U, Th and REE due to significant content of radioactive 
minerals like monazite, xenotime, radioactive zircon, apatite and  sphene. Rhyolites and trachytes in Kundal, Goliya, 
Siwana , Piplun are found to contain  more than normal abundance of U, Th up to 36 ppm and 162 ppm respectively [9] 
with the felsic volcanics in Kundal analyzing up to 2676ppm of Zr.  Moreover   high and v ariable SiO2 ( 69 to 74.8 wt% ) 
with low FeO, CaO, MgO and TiO2 contents indicate high degree of fractionation. Similar is the case of acid volcanic rocks 
including rhyolites and trachytes  of MMP, around Jalore area (Table1), where the chemical values ind icate intense 
fractionation with high Zr and REE contents. Normally zirconium is found to occur in the volcanic glassy mass of the 
acidic volcanic rocks, which on devitrification can be readiliy extracted by hydrothermal fluids along with uranium, and 
gets concentrated in the uranium mineral phase like pitchblend and uraninite during  subsequent precipitation. The high Zr 
contents of pitchblend in a deposit may point to rhyolite source [3]. Considering the aerial extent  of 31000 sq km occupied 
by the acidic volcanic rocks of MMP with a minimum thickness of 25m, a staggering amount of   about 2 million ton  is the  
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contained uranium oxide at 1ppm of U3O8 average. The acidic volcanic rocks of MMP are relatively dry with average water 
content of 0.3 wt % and with considerable water loss during  the magma ascent, presuming 50% as leachability, a 
substantial quantity of uranium must have been released during this  magmatic event. The Delhis, Marwar superg roup  and 
the Vindhyans made up predominantly of  metasedimentary assemblages lie in close proximity to the felsic volcanic rocks 
of the MMP, form ideal targets for uranium concentration. AMD has carried out extensive exploration in Rajasthan, which 
resulted in locating significant uranium mineralization in parts of Aravallis and NDFB, viz., Umra -Udaisagar, Rohil-
Ghateshwar, etc. Keeping the vast  uranium potential of the Malani felsic volcanic rocks, our current exploration 
programme in Rajasthan is being reoriented  to identify suitable locales of uranium concentration in the Marwars, Delhis 
and Trans Aravllis. Geological studies are undertaken to identify acid volcanic components in other geological domains of 
Western India. The already known acidic volcanic suites in  Alech-Barda hills,Osham hills, Girnar hills and Chagat-
Chamardi hills in the Saurashtra region of Gujarat [10] will be reassessed regarding  their uranium and rare earth potential.  
Table 1. Chemical analysis of acidic volcanics of MMP around Jalore, Rajasthan 
 
 Rhyolite Rhyolite 
Felsic 
rock 
Volcanic 
Agglom Rhyolite Rhyolite Rhyolite Rhyolite Trachyte 
Felsic 
rock Trachyte Trachyte 
SiO2 65.41 61.85 71.06 76.04 78.66 75.01 63.27 74.87 57.16 68.38 53.89 65.97 
T iO2 0.12 0.18 0.06 0.04 0.03 0.09 0.37 0.12 0.30 0.10 0.40 0.14 
Al2O3 14.84 11.33 14.37 11.07 8.14 11.86 10.52 9.89 14.11 13.32 12.17 15.91 
FeO(T) 6.89 6.97 4.37 3.71 2.64 3.62 10.81 4.16 10.96 7.33 13.71 5.20 
MgO 0.38 <0.01 0.50 0.11 <0.01 0.16 0.96 0.09 1.31 0.26 2.16 0.21 
MnO 0.22 0.31 <0.01 0.05 0.07 0.01 0.13 0.06 0.14 0.04 0.19 0.04 
CaO 0.91 12.4 0.34 1.04 2.62 0.16 5.84 1.45 5.67 0.41 8.96 0.47 
Na2O 2.26 0.44 2.26 0.06 <0.01 3.38 2.89 <0.01 3.28 2.97 2.38 3.72 
K2O 7.93 6.17 5.96 7.47 6.15 5.16 2.48 7.92 3.38 6.91 1.92 6.54 
P2O5 0.29 0.38 <0.01 0.07 0.12 0.08 0.31 0.42 0.56 0.04 0.30 0.13 
Sc <5 12 <5 <5 <5 <5 23 <5 21 <5 40 <5 
V 74 103 34 14 19 33 343 42 308 54 298 71 
Co 17 17 14 9 7 10 37 11 32 19 49 15 
Ni 46 54 46 133 70 58 95 101 23 45 45 45 
Cu 
   
<5 48 
   
<5 
   
<5 5 
   
<5 11 7 
   
<5 
   
<5 153 
   
<5 
Zn* 76 177 301 149 151 143 119 111 110 171 96 63 
Ge 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
As 
   
<5 5 6 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 6 
   
<5 
Se 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
   
<5 
Rb 263 201 219 255 252 212 63 304 79 212 80 199 
Sr 79 165 22 58 78 28 260 111 418 21 270 59 
Y 61 33 137 87 78 98 35 30 46 57 14 50 
Zr 492 241 1374 949 868 1217 230 275 465 666 148 566 
Nb 82 41 213 121 105 243 25 41 47 113 25 93 
Sn* 41 
   
<5 19 8 
   
<5 
   
<5 11 
   
<5 
   
<5 11 6 6 
Ba 3806 2365 57 1645 1205 99 527 3031 1100 387 1068 665 
Ce* 
   
<5 199 268 342 247 292 364 
   
<5 130 435 192 286 
Pb 22 11 29 14 31 39 15 26 21 12 15 28 
Th 20 
   
<5 27 31 59 
   
<5 
   
<5 24 10 28 
   
<5 10 
U* 13 
   
<5 
   
<5 22 12 7 13 13 
   
<5 18 
   
<5 15 
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3.2. Southern India 
    Instances of acid volcanism is wide spread in the Dharwar craton of southern peninsular India.  The Dharwar Craton has  
been divided into Sargur Group and Dharwar Super Group, which has been further divided into Bahabudan and 
Chitradurga Groups [11].  The middle part of Bahabudan Group consists of acidic and basic volcanic components and 
pyoroclastics, while the overlying Chitradurga has a number of instances of acidic volcanism. Prominent among them are 
the major rhyolite and associated acidic volcanic occurrences near Kurmedikere, Kunchiganahalu and east of 
Madikarepura.  In the Shimoga basin, thickest accumulations of partly sub-aerial volcanics are centered around Bababudan 
and Kudremukh. The closing stages of sedimentation in the middle section of Shimoga basin is marked by acid volcanic 
activity at several centres, like Sagar, Sukekere and Malebennur regions.  Instances of felsic volcanic activity have also 
been reported in Samsur basin of  Chitradurga Schist Belt. In the Hutti-Maski Schist Belt, located in the northeastern 
corner of Dharwar Craton, felsic volcanics occur as tabular bodies exposed in the Hutti mines.  Since the greenstone belt of 
Dharwar Craton forms the basement for the Purana basins, viz., Bhima and Kaladgi-Badami, which are already being 
explored for uranium mineralization, attempts are made to suitably reorient  our exploration strategy, considering the huge 
uranium potential of these acidic volcanic rocks in the Dharar Craton. 
 
3.3. Central India 
    Precambrian acid volcanism is prevalent in the Central India Craton. The Dongargarh fold belt also known as Kotri-
Dongargarh fold located south of the Central Indian Shear (CIS) zone is made up of igneou s rocks, rhyolites and granites 
unconformably overlying the Amgaon Gnessic Complex.  The Dongargarh Fold Belt are dominated by Nandgaon Group 
that include rhyolite-basalt bimodal volcanic sequence.  South of Malanjkhand, the Nandgaon volcanics are predomin antly 
constituted by rhyolites, rhyolite tuff of Bijli Formation overlain by Pitepani mafic volcanics.  The Bijli rhyolites are 
chemically heterogenous with high SiO2, low MgO, CaO, FeO, enriched in LREE, Zr, U, Th and Cr.  The chemical 
signatures suggest the crustal anatectic origin for these rhyolites. The Nandgaon sequence comprising bimodal volcanism 
with intrusion of A-type Dongargarh granite, all attributed to rift environment like that of the Malani Magmatic Province 
(MMP) of western Rajasthan, which has a huge potential for uranium mineralization. In the Chattisgarh Basin, the Raipur 
Group  contain felsic tuffs at different stratigraphic levels, and the Gunderdehi Shale, the uppermost formation in the distal 
assemblage contains thick horizons of ignimbrite with several beds of welded tuff. 
    Betul Fold Belt, occurring to the south of Narmada-Son lineament, forms an inlier which is covered by Phanerozoic 
Gondwana rocks.  Volcanic rocks constitute a major part of eastern Betul fold belt, which is represented by acid volcanic 
dominated rhyolite-basalt bimodal volcanics, with minor amount of metasedimentary sequence. This belt contains several 
Volcanic Massive Sulphide (VMS) type  base metal prospects, which bear testimony to extensive hydrothermal activ ity.  
Abundant rare earth minerals like Bastnaesite, Synchysite, etc. are also reported.  The occurrence of felsic volcanic 
activity, base metal mineralization associated with hydrothermal alterations, etc. all indicate a favourable domain for 
targeting uranium mineralization in the nearby environs. 
 
4. Other felsic volcanic occurrences 
    Among the other Proterozoic Basins, the Cuddappah Basin, which is the second largest in size next only to the Vindhyan 
Basin, has witnessed six phases of igneous activity, which include extensive acidic volcanism during  the deposition of 
Tadpatri and Pullampet/Cumbum Formation [12] .  Similarly the Vindhyan Basin, which principally composed of fluvio-
marine deposits of an arid/ semi arid region, display signatures of volcanic activity. Earlier, the Porcellanite Formation of 
Semri Group was considered to be the only occurrence of  volcanoclastics in the entire Vindhyans. Subsequent studies 
have shown the presence of volcanoclastics at the base   and acidic tuff in the topmost section of Kaimur Group and at 
different levels within the Rewa Group in central India. Presence   of  volcanoclastics were also recorded in the Upper 
Vindhyan sequences. Considering the vast area occupied by the Vindhyans spanning over 1,60,000 sq.km,  of more than 
5000m thick sedimentary  sequence, the amount of  contained uranium in the felsic volcanic members available for supply 
would be exorbitant. The  Vindhyans  largely  remained undisturbed preserving their original horizontality of deposition, 
with no evidence of metamorphism beyond induration and compaction in the central part, with  chances of hosting  
lithofacies controlled  uranium concentration. The discovery of hydrocarbon gases in the Jabera dome in the central part of 
Vindhyan Basin in Madya Pradesh, has greatly enhanced the chances  of striking sediment hosted uranium mineralization 
in the Vindhyans. However in the marginal parts,  viz., in the northwestern and southeastern margins, the Vindhyan 
sediments have been affected by folding and overthrusting due to crustal  
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movements, giving rise to dome and basin structures [13]. The northeastern and southwestern margins of the Vindhyan 
Basin, has the potential to host structurally localized uranium mineralization. The  uranium potential of the Vindhyan 
Basin is being reassessed  to identify the favourable locales of economic concentration of uranium.  In the Singhbhum 
Craton covering roughly 40,000sq.km area encompassing parts of Jharkhand and Orissa contain extensive tuffaceous 
occurrences both  in the Singhbhum Group and the Iron Ore Group of rocks, can form potential uranium donors, which 
needs to be identified for targeting their potential.  
 
5. Discussion 
    In all these Proterozoic Basins of  western, central southern and  eastern India, uranium exploration is currently 
underway, mostly targeting unconformity proximal  uranium   mineralization. Since there are occurrences of acidic 
volcanic components in the form of tuffs, ignimbrites, etc. in the lithological assemblages of these basins, their potential  
to host economic uranium deposits has become multifold. At times it becomes difficult in the field to  correctly identify  
acidic volcanic components. In fact,  the lithologies  which were identified as  shale turned out to be tuffaceous rocks on 
detailed petrominerological  examination. There is an urgent need   to identify volcanic components in the lithological 
assemblages to have a proper assessment and  reorientation of the exploration strategy, which are being prioritized. 
Detailed studies of the radioactive phase will help in unraveling the nature of the source, which will help in proper 
reorientation of the exploration inputs. Such studies may perhaps provide clues regarding  isolated high grade uraniferous 
lenses in the calcarious arenacious argillaceous rocks (CAAR) of  Umra-Udaisagar in Rajasthan, uniform distribution of 
300 ppm of uranium in hitherto known deposits of Singhbhum, and nearness of uranium  deposits to schist belts 
containing felsic volcanic components in  northern parts of  Cuddappah Basin. 
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